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Electric field is believed to play an important role 
in the suppression and/or enhancement of various 
microinstabilities, neoclassical and anomalous 
transport associated with the confinement. 
Various theoretical models related to the effects of 
electric field on stability and anomalous transport 
have been proposed to clarify the physics 
involved in these processes. On the other hand, 
considerable progress on the experimental 
measurement techniques such as heavy ion beam 
probing (HIBP) with high spatial and temporal 
resolution may realize detailed analysis for 
understanding of the effect of electric field on 
stability and transport over the whole plasma 
region. Particularly, the effect of radial electric 
field on the low frequency fluctuations with a few 
up to 100kHz range of frequency and confinement 
characteristics were studied actively by 
controlling the polarity of the radial electric field 
and the collisionality in the high power ECH and 
ICRF experiments of the NBT.device. It was 
concluded due to considerable diagnostic efforts 
that the drift wave like low frequency fluctuation 
was enhanced first, saturated and finally 
decreased as the potential vanes. These 
experimental observations really encouraged the 
later theoretical studies in order to explain the 
potential effect on these phenomena. Also, the 
bifurcated nature of the potential profile of 
toroidal helical plasma is investigated in the CHS 
using HIBP. On the other hand, the electron 
temperature gradient (ETG) driven instabilities is 
one of the plausible candidates responsible for the 
electron anomalous transport. 
In the present work, theoretical and 
experimental studies associated with electric field 
effects on stability and transport are briefly 
surveyed. Effect of radial electric field on the 
suppression and/or enhancement of various 
micro instabilities such as drift waves, flute mode, 
ITG and ETG modes is investigated by solving 
the gyrokinetic integral eigenvalue equation. 
Comparison between theoretical prediction and 
experimental observations based on HIBP 
measurements with high temporal and spatial 
resolution is made in bumpy tori and hiliotron 
devices. 
Particularly, comment on so-called flute 
approximation in the presence of sheared flow is 
given. Sheared flow driven perpendicular Landau 
damping is presented. Relationship between 
bifurcated nature of potential profile and ITB 
formation in CHS experiment is introduced. 
Finally, reduction of ETG driven anomalous 
transport due to sheared flow is addressed. 
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